A thyroid tumor-specific antigen formed by the fusion of two self proteins.
Thyroid epithelial cells frequently express one or more members of the rearranged during transfection/papillary thyroid carcinoma (RET/PTC) fusion oncogene family during early stages of cancer, and fusion gene transcripts have been found in inflammatory conditions of the thyroid such as the autoimmune disease, Hashimoto's thyroiditis. Because these oncogenes encode chimeric proteins, novel RET/PTC epitopes may be targets of antitumor immune responses. We have been interested in the RET/PTC3 (RP3) fusion protein because this family member is more frequently expressed in radiation-induced and childhood papillary carcinomas than other members of the fusion oncogene family. We hypothesized that the activated kinase of c-RET, in the form of RP3, when expressed in patients with thyroid disease, presents an unusual altered self target for T cell recognition. Interestingly, we find that immunization with mouse RP3 protein can induce a strongly immunogenic response to RP3, although this response is not directed against the peptide comprising the unique fusion region. Rather, the responses are specific for the carboxyl-terminal portion of RP3 that is derived from the self protein c-RET. Furthermore, transplantation of RP3-expressing thyroid tumors into naive mice resulted in leukocytic infiltration, tumor rejection, and induction of RP3-specific T cells. Thus, the somatic fusion of two unrelated self proteins results in the development of a uniquely immunogenic response directed against self epitopes within RP3. These studies may better define the mechanisms controlling the initiation of thyroid-specific immune responses and provide insight into the design of novel molecules for invoking tumor-specific immunity.